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(57) Abstract: A response process of disturbance 
recovery control is divided into a follow-up phase, 
a convergence phase, and a stable phase. A feedback 
control device includes a first phase selector (3) for 
switching to the follow-up phase, a second phase 
selector (4) for switching to the convergence phase, 
a third phase selector (5) for switching to the stable 
phase, a first operation amount decision unit (6) for 
outputting an operation amount to make the control 
amount follow up a set value in the follow-up phase, 
a second operation amount decision unit (7) for 
outputting an operation amount to make the control 
amount converge in the vicinity of a set value in the 
convergence phase, and a third operation amount 
decision unit (8) for outputting an operation amount 
to make the control amount stable at a set value in 
the stable phase. 
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mftm'mmmv&^teftmtemmmmiiVT. m^mmmmmms ac (simp 

le Adaptive Control ) /^&ie>nTV>£. E% ZOfflfflmWih. fVZLWtomzm 

fern s p t rnrnm p v s ck 5 \z , »f»M v ^jiaf iim^m £ u ran 

tt^tt§t)©T^<, P I DiiCUTfef f ©IPHf it wrt u 
^|^ > ^teigjtgfif^iJffl^n-SRTP (Rapid Thermal Process ) <Dl\U>f 

t&s. zom&, MWft<D&fe&&m$t-r2>tctf'c&tittp i Diw»T?t>»*& 

T*# -5 RTP&i'OJ;^ fcSi £ A*- ya-h (D'>& V> JfcgFifc 

^aBwo^i:, sii#ac<fc»3*«i»apv*is:^«sp»ca» casamauaA 
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>&m*mV<mi 4©Ka v 2lC^£*l&53iJ 

>*t/h$ia#*fa»^**<WWt-S«k5^»JW«PV©l9:^«iS P^©ii«&&*ffi 

^S#Sait=gM©£?lc3--A--->^- h<D'>^Vi^^^S3t$tl^>$fJ 
WtttTH ®^^J^J^tT75:^nfec:<i:lC«^e>/^Vio P I D/17 

^-^©iifc, s»jgiwfli3iift<DiBignfe©"r««)T»L/^. 
wmME&ifi&mtzfcz* jt55S^au*Au-©«^, #»K:g-r*ffi5i5ra£ 
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t> suttee 5 t n o mm&&& o tzo 

#-r , * & a ^ & £ v> a mn^% o ^„ 

ttTnfLV*/V)-MW&ft57 4-\ s rty9mW&mz&\,*X* ^SLU^A 

gijTsx^x^ naBPJwtt^^sMaBiifie^x-xow^^iibTWiB 

-x\z^xmmm^m^imzmm^^^m^m^mmm\ziht!-r^m^yx.- 
xomftm&feXT-yy't* mtm&7 ^-xiz&^TMwmm%mm*MZ-tsL 

-X(C*^T^»^^{Iifi^^iRm$^^^»^^Wtcm^T^^m7 
i-XOiMft^fy^i:, HulBJR^-7x-X^43^TWIS^^n^TO 
tiiJ^bfc^*Wffi*^7x-X©§l^^i:bT^IB*3£7x-X^©«J0 
tftA*fr 5^3©7x-X«iXr-^t, rWIB^7x-Xfc*^T*aW«Sr 
KM^^S*5»f^**«3KWtcai*TS^7x-X©tif^*ft^X7 : y 
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So 

s £ t ©nhhi t & * mmm g mm o^mm & > wt&m. t mwm t omm^um 

%X'ry7°}i&ffiZ-Z>h(DT~foZ>. 

^fg^te, ^au^/t'j-^o/s^M^ii^^x-xiJRm^x- 

Xi££:7x-Xtf>3lS:|5g&;:#iiJU ^gLBJJtaPf^^m^^M^DST^J: 

igfe^oT, ^aM^^^fIfBji^7x-XcDM^^i:LTHfifE^ 
$£7 x.-X^<D®K>&7L&ftomi <D7x.-XW&&£. mt£&$t7 X-XK43 

&2&<h, BfllBiR^^x-XtC^tiT^^iS^^n^^^iiJ^bfe^SrHfllB^ 
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wt&Hzmti-rzf&KD&ftm&fe&t. mm^y ^-Xiz^xmmm^m^. 

^mmcDy^-^^yyummmoimf&m^z^x. mutiny*. 
-xwmm*. mm&£ummt(Dffimzm^xft&tfmn-$nrcz\L&mw, 

-xw&mz> fr\-%Lmu&m%\-t znm^ *>v>y ^-xwmmm)SAi} intern 
&&mtzmuy ^-x<Dfflf&m&t-rz>*><Dx$>2>o 

sfc, *mmyj-vny9mwmu<Dimi$.m\z%>ux, muw,2<Dyx. 
-xmmm^ mu&ot y ^~-x\z^x^<ommm^ %m%mzmt &x 
<Dmr$x&z>mmmK)mffl<D^mm&. mmmtmmm^(DmmRnmmm(D^ 

^K>h^<r^tcimA^mt^Myx.-X(Dm^n^t^^'b<Dx$>^o 
&tz. ^mwoyj — Prtvzmn&wo imi$miz%>^x* mz%z3oyx. 

^fe, ^mmoy^-^^yymmmmo imf&mz&^x. mm&KDmft 
m&feffite> ^&mfeznfcniiFm&MMmziiit)?2>%<Dx$>z>o 

m&feUte. ^®mi£isnrz&ii?mzMMmzitit>?&b<Dx&z 0 

y jL-x&mw-rz>rz&<Dfcmmx&z>. 
i2n if^m'mimmm^t^y ^ - vny?mmmw.<Dmfc*m~try~u 
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isit ^^x-x^^ji^^x-x^cD^Dm^^ji^^x— x^e>iR 

^7x-X^©«0«l^&HftWr*fc«>©»[^BIT»S. 
H6I1 iR*7x— X*>?»^7x— X^©«Olft^*lftWi'Sfc8e)©«^0 

0 9 A*5 cfctfS 9 B fciu ^BJOM 1 *SS0iltf> 7^- H A*y ^ ffi|?f &B®Ibf£ 
«0T&£ O 

01 2A:fcektf01 2B(1 *5£W<D$£ 2 nifoM<D7 4 - F ?fflff&B® 

mi 6A^cfc^0i 6Btt mmmfcMWs Acm<Dmmtzmfofflwm&<Dm 
m i mm&n 
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x-X (M7x-X, iR3E7x-X, ^7i-X) fc^fiJU ^©7i- 
HI tt**Jfi«f!lt*W*i6t«£7i-X, iRm7x-X*5«fc^3t7x-X«rlft 

® i B\t&<femMv <Dmt*7nTm-e$>z>o miBoomtmwmmd t znz 

s p *jeit6:Vi«rje©^i.au * au -mwmmm& t 2 ^T^igse? x- 
x^t-5. eKDii^^x-x-r^, ^au #Au-$y^<2/&^«^*vf> a> 
-Dwrnm p v *«k^« s p \z § £ 5 &»f«M v tc m 5 „ 

t8«fiSPtC*3t'rSck'5«:ISkf^*MV*iBI«!Wtwffi*"rs. 

*|J^»P V^A^i-^^«A^g|5 2 <h, ^aWfiPttftI^«:56«e7x — X©5B 
t 1 tUTji«£7x-X^O«J0«IA€rfT5»l ©7x— X«JtftSP3 

$!lll^3i^«:iR^:^x-X(DM^^t 2 £LTiR3fc:7x-X^<O^OgM-£ 
fT3f&2©:7x-X9mSB4£, iRm7x-Xfc*3ViT^Ji)^$nfe^^iiJ 
^Lfc^^r^7x-XOW^Bt^ t 3 £l,T3cfe7 ^-X^VWQWkX&ft 
5«3©7x-XM5t, i6«£7x-XtC*5ViT«IWSP V*KJfeffl[SPJC 
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fg i ©*f^*ft3tSK 6 , m 2 oflkf^s^ff 7 3 ojifnft&ffls 8 katj 

AM2^ttEl07x-X»3, ^2©7x-X^M4, |g3©:7 
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fl:7r'y-/l 0 7 ^JtA/T?8fe^7x>-X©**t"rs. ^7x-X0i^, 
Sf§ 3 ©*£«2»&£g& 8 ^fftjit^nfcif^iM V £fcB73 L, tRf^»m*SU 9 tt, 

0 7) . 

Xf77'10 ICiJUT, a6ft:7x-X©SHtel$j&t 1 £*iJ®Tb SSI 
7x-X^«)0«^LfcC:t«rf6 2©7x-X«J«l«4, ^3©7x-X«M5 

ii^^x-xic^jo^^^nfe^. sg2©7x-x«jift»4tt, 

7x-X(DHjlSI|^t 2*>§fr£¥«J®rL. (X^yXl 0 3) , I8#}B#,S t 
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s.^m2oitf^«*^7tca^]-r§. jr^x-x^^, ^2©nM^ 

iR^7i-xii^oix.bnm, mi<D7 3L-xw&U3te. mm. 
7*-x<Dmi&m&t ifr&fr&vmv (x^yzfi 05) , ^y^-xom 

-X^WOift^LSff^, 3Ift:7x-X^9&^fcC:££|g2©:7x-X^&g!i 

4, ^3©7x-xw5Mi ©*f»fcjea& 6 mi 

SmrrKX^yXl 0 6 KitM5fi7x-X<7)2;£<h-r3o 

tt^T, ^3©7x-X«M5H ^7x-X©IBi&Nf^Ct 3 
gffb (Xf77°10 6) . M#}P#,& t 3TfcV>£*l»rLfc*"e\ 7x-X^)Di 
^^tf^-rtcx^^y 1 0 4£M9i&:£:7x-XcD£;£ < h-r<5o 

x^y^i 0 6»c*^t, &feyjL*-x<Dmi&m,'iit 3 tmrnvtzms. %z 

©7i-XW5(t iKm^x-X^e>^7x-X^0^^^ff 

y x-X'vBJ 0 & Xtz. Z. £ £Sf§ 1 <D y x-X«Jftffl 3 . ^2©7 x-X«Jtftfi5 4 

^10*5^77 7*1 0 1~ 1 0 7(DMS£^^-^<£>t"§^{- c fco 

T«ff««#fWbT*ST U777*io8i:*^tyes) , mmmmd t z: 

Z\Z\T\ yjL-XWK>mz-\Z-D^T&K)*$ffl\zmWTZ><> 04, 0 5(1 §fc£ 

7x-x^e»^7x-x^©^o^^s^ii^7x-x^e>iK^7x-x^© 

^0&*£IfcBJ§T£fci6CDi£JOT-e&3 o ^7x-X^^3i^7x-X^*9 
&*£^S^0^7j&lCte2)§9&9, -7j©^J»r7j^^i:n«, il©7x 
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t 1 £¥U$rU ^7x— X^£3£t£:7x-X^<A^9&*.£tT-5 (04) » 

ii*a-r © 7 x— xsjshiwatj snfc^s, she? x— x<z>bm& 

iR5R7x-X©IBJ&^ (»S©^aU*/^U-ttfP«51^jft) t 2 i*UWfU, 
jgft:7x— Xa>e>W^:7x— X^©«0tfe*£fT'3 (04) o 

«^JC*tt*ia»*PV^&ia:^fflSP^jiTS*T©I^IBIT**PJ^3S0I^M 
O^SMtT r SS^ffiS P tlHUIP V tOlgE r&UtWiPV©WA 
P V izm^XT r=Er/APVfcJ:B§|-J|EU fhjff bfcSI^JS K> Pf PS^Mil 
T r**^«)M:3t$nfcl^W*&SITx *O i b/h$<feofcl^/S*» 4x3fc:7x— X© 

f)«7x- X^O^OD^ASrff O (05) . 
H6ttiR^7x-X3&^Sfe^7x-X^O«O«^*KW-rsfc«>©«^0T 
m3C57x-X«IiftSP5tt, lRt7x-X(Di^t 2^e, ^felftJt 

£ttiHK:iiJjif<5l«#jS0 t3fc*J0rU JRm7x-XA^^3t7x-X^©«)0 

ftm&i£& 6 \t. ^fe^$nfc^»M v i ^mm^ztmtiT^o 
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fbt, Sg 3 ©^JUKlinfc^ ff§ 1 ©$f£»&;£g& 6 te, fi!ffl©fiPJ£;te£fi*fl 

ucPiD«i7j^uxA (p, pd, pimwz^m iz&vnmvrcmft 
i Dmm%iz&K>mmE rA^iMMvc ^mavxmmnmz^^^z.ii\z 
W3&7jl-x\z&^t. m2<Dm^m^m7\t. ^tbrn^nrcm^muv 

Mi©^tt^lltfcp i DW7;WJXA (P, pd, Piwm) 

g&8te, 0 8 £Fi5UiS©P I Dmmmz£.r>im%E r^^if^lMVd^IffibT 
fffij«r#i \Z # X & Z. £ \Z U 2> . 

-X (ii«£7x-X, JR*7x-X, $H7z-X) IC^fiJT £ £ M^ft 
P^t«»IPVS«iStSM'J*AiJ-IBfl©»^ Ell 4TI^0JbfcJ; 

t-rzt. *-x\zmw*mw&&X'&n&&M7 ^-xizfo^mwttm 
©iw«T«***ift»jfi*a*ia. -r&fc>-£, ^^x-xa^^x-x©^ 
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•5 tztb<D>$LJ&7 x-X£IS:ttTV>£o 

e> ^ x - x K&tT £ ■& £ » t frjfP* p v fimizm s p i&m iz jRstrt & z t 
v *ti83t fia s p ^ je-r s t ^ & a w t b fc*f^SM v * a * -r s . 

**Jfi^T7tt, ii^7x-X% HX3C7x-X, ^7i-X©^n 

^auAAU-smim ji^^x-x^e>iR^7ai-x^(D«jm 
^&wfiE-r5 ctt, wj&7 jL-Xiz&vzwtftmuv&m&Tz z.t\z^<o. 
^sl u # a* u — w»o*«r*» £3£ftJ &}fr~3\e.mmz&M-? zitm *^&nsfc 

— H/ty # »^M(D»jf^Sr^-r^^llITa5 0 , El 9 A liHii P V ©gft £ 

xf7^i 01-10 8<D$agtefrjfl!p^$d t rt{3?ft>n^>o bfca^T, m 

jfti) t 1£, «HI?aPV**|fi:3tfii[SPOifi^T?Sfe3tLfcJRlfi 0fc)67i-XO« 
AB) MSPtWIP V<h©<iME rW8«*nfcfiHI8E s 

e fct)t)^#<^om^<i:-r^>. ig^^x-X^^iR^^x-X^O^ 

^86ta:3£$nfcl^lWIB*Tc**l5jaL,fc^t-r*. 



WO 03/085462 PCT/JP03/04347 

13 

oM^nid^^^ig^fii^s p (n) , mmmMn\z&\?z>ffl'mm&pv 

(n) , {iillMIWnfc&ttS^MSrMV (n) , pmmMn \Z$>tfZ>m'fflmm 
£E r (n) 

Hll<D;7x-X^g|g&3te, 0 3 0XT7'7'1O 1X«10 5(I^T, 
(Dffl'fflmMniz&VZimmiE r (n) ^&t£££nfc{ii£tmiE s J; 0 
<, ^iaiW0liiEr (n-1) ^Hi^EsiOfe/h^^ 
77x-X^^-rA'^^-^FOM<£:F= 1 Gifi£:7x-X) <hU ^0F=1$ 
H 2 (7) 7 x - X$J&g& 4 , !f§ 3 <£> 7 x - XWWkffl 5 R 1 (Djgf£»&5£g& 6 {3 
ffl^TSo TUt>t>. ll©7i-XM3«TO«fc9^1^7 0 
if Er (n) >Es and Er (n-l)<Es then F<-1 

• • • (1) 

5 ^ e. F = 2 £fcteF = 3 (Dia^Stt^, m 1 ff*&5£gB 

fcB7j£tt*:A 0 ^* — ^FWF= ^J?)IS^$n/c#MV 1 £Ji 

MMV (n) <hbTffl7j-r<5 (H37fy^l0 2. M9B) . -T&fr-^ If! 

i f F=l then MV (n) ^-MV 1 • • • (2) 
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MV 1 = i o o %fim^-c$>z> 0 
mz. ^2©7x-xw4H n&vmwmmniz&vzmfems p 

(n) tUmmPV (n) tom^Er (n) £SEtH"3"-2>. 
Er (n) =SP (n) -PV (n) • • • (3) 

V>T, A^*-^F<Z)<l7^F= IT, tftJEfflSP (n) ^tg^MSP (n-1) 
^685SnT*5f, ^oiBME r (n) #ffl^t&*E x«fc0 t>/h$V>«<&, 
8M*jj**iRjfc:7x — XOMteNf^ t 2 tflJBfb, A^*-*F<EMt£F = 2 (iR 
*7i-X) tt, ^0F=2^1©7x-X»3 1 ^3©7x-XM 

if F=l and SP(n)=SP(n-l) and Er (n) < 
Ex then F«-2 • • • (4) 

mmmmE x t^n-aa, ii^^x-x^ *>WM7 x-x^ff ts^-f 5 > 

^fi s p tsistsj: -5 tKfT»KT?aiSEr n«<fc &mK3L u * a* u -mm 
iz*ftw&mm-?z>m&, m 1 0 \z^T£oiz, *-a— <>i-h«iPi^#a^ 

JSflIfa#2g:PgT5in*. <SH*i«Ex©WfiET?«lSieBC«eL» ^--a- 

mzmmumz&ibzz.iitf'vgz. 

m2<D7^-XmmU4it. f 107x-X«3t^3O7x 
-XW&U 5 & F = 1 SfcttF = 3 0>jI2fl If! 2 CDlk^lft]|ffi 

7 tcm;frUT^5A^*-*F<DM£®&£gttfc<IF = 1 £fcteF= 3 td^jg 
-?2>. 
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MMV (n) £VTmt)?Z> (EI 3 Xf*; 7 1 0 4 > 09 B) . T&fc>^> ffl 
i f F=2 then MV (n) — MV2 • • • (5) 

-?2>M&. m 1 1 \z^-?£?\z. /t-'>3.— hMfafr¥i-WL7F£M&}&2&m 
TSiftS. Sf^«m*ffiMV2©WHlTtt2©»BC*BU, #-/\*-->zl— h 

*fitMV2$^#^Mic^iE-rn^vi 0 iMta*iMV2n nau*Au 
^ffti^§ntn§. fi3cD^x-x«)^5«, Ei3<£>x^y:/i o 6iz$> 

^Xs A7^-^F0li^F=2T> 5^F = 2 (iR3fc-7:c-X) fc-fey 
fcB#,"& t 2 ^£<£>^i&I$RB t njWIWtt«T c 0 3KI$J^«M7 
x-X©HI*6l^At 3<h¥«J»rU r\?*—9 FOMF= 3 ($j|7x-X) £ 
U IOF=3^1®7x-XM3, Sl2®7x-X«Iiftai5 4R^|g3© 

if F = 2 and tn>Tc then F<-3 ••• (6) 

B&WfBST c KO^Tte, WiPV^I©#itiMS P KUK3rrs«fc 

B3<7)-7x-X^gB5^ «15)7i-X«3tfc(^2©7x-X^ 

au & f = i £fc w:F = 2 ©ii^i^s^fe*^. m 3 ©«ifp*ft««8 tern* 

LTV>3/1^*-^F<D<i£ffift£gttfc<IF = 1 Sfe«F = 2IC^M-r^)o 
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XA(Cct«9#ffib^:^*MVd (n) ^if^iMV (n) tbTffl*t§ (0 

0 9B) „ Tt£t)%* m3<Dmftm&:l£U8mXT<D&?f3L 

i f F=3 then MV (n) ^MVd (n) • ♦ • (7) 

MVd (n) =Kg3 {1+ (1/Ti3s) +Td3s} {SP (n) 

-PV (n) } • • • (8) 

5£ (8) fcfcHT, Kg 3teJ£0!|^-r>. Ti 3 fcM8#B#K* Td3«MBf 
WIT?**. ^14mta<D^:i*CD/\^^-^Kg 3, Ti3, Td3(DlS^ 

7i-X©i^tL, 5ifi£7x-X^45^T«iJ|lia^ia!3£flt*jeA^:Vi«r3£ 
(D^SL »J # A U -^Mia^&iR^^ i-X(DH^Bt^^ U WM? x-XK 
^^T^*IS^$n/c^tl5iJBb7tBt^^^7x-X©^Nf^«hbT#^ 
x-XcD^J 9 &A£ff ^, iiSE? x-XTtt«9fflI«&»^filtwa6«$-&Stif^* 
StBTjU JR*7x-XTttfW««*»^j5^t3iR*$**»f^S&W*U, 

x-XT«^»^iS^M(C^$i±^)^«^tti7J-r^> J; "5 iC Lfc E t 
\z£K). ii«£7x-X> JR3K7x-X, ^5t7x-X©^n^n<DM^ttSrS'J 

* ici«-r ^ n £ ^t't^cDT, n^^d-g-^UTc/i 7 ^ - zm&tf&m \ZUZ>. 
mz. &'&7*-xfrzw3£7x.-x^(D®mm&&mm-t2>z\£t, wi&yx. 
-x\z&vtz>&ftm*m&tz> z\tiz&v, nau # a* u -mmw^m^ 
mttoti^u&mzWM^&ftmm§*>nz>rz.#>. it&M&o&^Wt&fflfflttMtt 



WO 03/085462 PCT/JP03/04347 

17 

mm-e&v. mi 2Atemmmpv<Dmt&m-?m. @i2B(»imv©^ 

x.-xfr*>m$t7 *-x^<D®mm& w&wto&xim 

,£) t lW1W*PV*t»!Jt«ISP(Z)je«T?^Ufc«Jfi (^7x-X®!K 

18) IS:€ffiSPtlW»SPVi:©MEr^«>l9:3t$nfcfiSS»«Es 

fflUiiB^) t2£, IKIffiSPtifliPVtiDfiSE rTOJiiPV©! 
ffc^A P VtCg^Ttmsn^JBSIO P^WHitT r=Er/AP Vifi^tb 

^ «>ia3£$tifcNfiHi»fliT c fimiiiVfzm&frzo 

MV f ^^^{CtB^-r^X^^ytb, JR^7x-X©iMMV0^7Nf 

ziv xj±\z&z>nmistzmftmMv dzmffimzmtiTzxTy'ft'rzo 
»*^SB6 \ziz. jg«e7x-xiw*5^*«ft^*ai73fflMv 1 t l^ign?^ 

P#£!&T f &dt?&R&£ttTfr*&. ^l©iM^6H il07x-X 
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(n) ^iMMV (n) ittaiMS (03^7^10 2, mi 2 B) . 
i f F=l then MV (n) ^MVf (n) • • • (9) 

z\z.x, i^mn? j )\>?&w<Dm.%tt. ^-j^xwiWTs&m^rcfomm 

mrc^M~?z> tfr&v&o Kite*. 

MVf (n) = (1/ (1+Tf s) } MV1 •••(10) 

m i <o»f«ftj£SB 6 ^ (9) kij;o i*m7^f ^^^aa^wfiiMv f 

(n) *»U1T5. 

m'JiT *«k-5 icsst-r nk££ o i^ii^iL u t> n u — <wfl9 ki*» m zmm? z m 
£\ Mvi = ioo%^itfe§. i^jiny^r;i/^B#^T f Kioi/i 

ii< T * USE** "J^T & * o 
&KI, ^2©7x-X«HftSB4tt, ^©$!l^^nKr*5Kt*^MSP 
(n) tmWmPV (n) tOil^Er (n) &m&(D& (3) KJ: DJSttJ-r*. 

(n) ^e»tMS P^M-r*^T^^-e^*5UBJiD^©WJMT r 

(n) &#:3:(D& ?\zn.&-r * 0 

T r (n) =E r (n) /APV 

= Er (n) dt/ {PV (n) -PV (n-1) } 

• • • (11) 

sdi) ki&^t, d awmmms pv (n-n \timmmmm<Dp\mm 

^fr^^nt^S. i2©7i-XM4(t 03^f7^1 0 3KI43 
V^T. A7^-^F©I^F=lt, i£5£{ISP (n) «ISP (n-1) 



WO 03/085462 PCT/JP03/04347 

19 

a^gHsnx*^ ^mm^mr^mmT r (n) t>mmftmTx&o 

* 1 © 7 x - X3J&6& 3 > g 3 © 7 x -X9J&8B 5 Rtf fg 2 <2#f£»ife£SB 7 {£ 
tb^-T^o f m2<D7x--X^gB4«J^T<DJ; , 5M31€:tf^ , 5o 

if F=l and SP(n)=SP(n-l) and Tr(n)< 
Tx then F«-2 • • • (12) 

EIRtffrK T x K ^ V > T 7i-X*^iRS7i- X^ff T 5*-f 5 > 

/hsfctefcflnEi-ttfcr&v*. mgiTxit nau#/iu— 

& 2 ©&f£»fc5tg& 7 , If! 3 tf> 7 x-XtfJ&SB 5 Rtf IS 3 ©»f^«ftje« 8 <D 

mmtm 1 h^j t m ex- $> * . 

[fR 3 $j&0|] 

»Stt©«l^ct«!l31©dKtl«ig2, 030i*OT$5Ct, 0 2. 03©ff 
fcfflHTEfcSrrS. 01 3«*^»J07^-HA*y^^Jiai^g©i&f^^*'r& 
^i-C^O, 01 3 Att*«J11MIPV<O^b&*i"0» @13Bt»iMV©f 

<b^-r0-e*^o 01 3 b (Dowizwfflfflffl d t rt»caj*sti*tftf^SMv 
,so 1 1£, nafPJp^ji»]-r^^»e>(D7x-x^m^-^A^$n^:^ 

yDt^ai©»STit $»J^fiPV^Hl^t^kT*S3tC^a^PiDS 
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W&i&l$,&) t2£, ^IS P t WIP V t ©Hf E r RJ/WiP V(D^ 

itm a p v ^ai^v>TtH¥$ nsiusijs o isw^wttT r=Er/APvm 

JStt&SfllbfcP I DftlfP (P, PD, P HWH&^tr) T^UXAKcfcDg 

tb, ^7i-X©^iMV©^Xf7^. !WII<Z>5feJ£tt&£«LfcP 
I DW»7;W=f U XAfc«k ODCfflUfc»f^*MV d £M^l;:tB#-f 3X5^ X 

^l©7x-XW3li, 0 3©Xf7^1 0 1 Xtt 1 0 5 \Z&^T, T7 x 

t 1 tiil, ^x-X^^TA°^^-^F(DMSrF= 1 Gift:7x— X) tU 
^<DF=1^2 07i-X«ft» 4, ^3 ©7i-X«JI» 5 Rtf # 1 ©tftf^ 

a^^6^ffi^-r^>o -r&fc>-£, ^ 1 © 7 i-x^)i8i 3 i^toj: 3 ^^i 

i f S f Xil t h e n F<-1 •••(13) 
& 1 6 tt, Il©7i-X«jftli3*^lil*$nfc/17 

^-^F©{g^F= «OW©fiP^tt*a«bfcP I D©JH7J^U 

XAlCkO^ffibfe^SMVc (n) SjSf^iMV (n) tbtiil^tS (0 
3Xr->7°102, 01 3 B) . tl&tts mi<DWifcm&imm6feSkT<D&5 

i f F=l then MV (n) «-MVc (n) • • • (14) 
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MVc (n) = Kg 1 { 1 + (1/Ti is) +Td 1 s } {SP (n) 

-PV (n) } • • • (1 5) 

ft (1 5) t'43^T, Kg lfcUfctfiyO, T i 1 ttStfmiW, Td 1 

mmx'$>z>o rjL&. nm&muvrzitxDrt? *-?Kg 1, ti i, Tdi^is 

7 , is 3 <Dy x.-xw&ffl 5 r^jb 3 <Dm&m&:fe& 8 <&»fm* i m 
mmtmcx&Zo 

^x. &mifom\zm^&^rimz>z£wnibfrx$>z> e m%-&* f^i^mmx 

*t2It), ii^^x— X^^JRm7x-X^D^§^^©*J»f^^2M 
iR^7x-X^e>^7x-X^D«l^§^S^a)fiJ»f^*Ua0, ii 

l^ift^f7 7°©<!:0#§^t)t^2 x 2 x 1 x 3 x l X I ©W-l 2« 
D&th Z\(D^~??l<Dffl.fr&tDl*:&m^Xh&^o 

ii^7x-X^*3tt^>^«^X^^y<7)-5*»m3(^¥JiS (i§3^5£ 
fll) Kcfctltf, il©^i^6(i M^c^IP^^S^bTcP I D$iJ^T 
;P=f U XA^ck OltliUfcifliMV c £^tfjfcfct}7j-r£cfc 3 KbTV>5^\ 
uni«t)OW ( i:<, #J;U£lMC (Internal Model Control) W><D<l&<DM 

^bTiP I DIW»7;W^UXAtC«fc0lfffib/t»f^»MVd*illt!!SWtcm*-rs 
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m # (d m m 
sl u ti n u -mm *n o y * - h n y z mm^m \z & ^t, 

^SL 'J #/\* U -frJTOJ&^*§£iift:7 x-X£iRji€:7 ^-X£^7 x-X 
<Z) 3 ^Pg^fiJ-T £ X t- y ^ <h , 

j|fife5it£:7x-XtC:i3V>T$ffl»^^ 
flfM i&P#,6 £ flfaiR^ 7 x - X<D £ l> X MfBiRm 7 x - X^OHjU D & A 

£fr 5 2 (D 7 x-X«J^X 7" v :7°<h > 

^IBiRm7x-X^^ViT^»^^itifi^^iR^$i3:^^»^m^^ 

m^T^iix^^x-x©^*^^^^^^, 

Me^^x-X^^ViT^^^^nfcTO^iiJ^bfe^^fiifB^^x 
-X© Hi!#}B#,& £ L, T fijfE^5£ 7 x - X^<DW K) & X *'<=t O S£ 3 <D 7 a: - XWWk 

mm^7x.-x\z^xmmm^mmimz^^^^>m^m^mmmzmti 

2 . m 5fc<E>t&fflSf! i m?M<D7 4- v nv zm'mjjmz&^x. 
m&mi(D7 3L-xwmxTy7°te. mfemtm'mmt&mmzm^TftiL 
tfwmznrzz\£*mmvtzi%&&mB&&7x.-x<D^ 

%ffi&Z>Z\£&&m£-?Z>7J-Frty7mfflJ3&;* 

3 . If 5R<D«3fflfit 1 mffi.<07 4 - HA* y Z fflfflfimzte V>T> 

HdlH^lO^x-X^X^^^, ^aBlSD€ril»-r^^^^»^x-X 
^m^A^$nfeBt^^MIHji^7a:-X(D^Pt^<hT^X7^y^fiffl^ 
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z>zt * t -r * ? 4 - h a* v ? m'Mjjfe. 
mm^mm^&mfe-&nrc.mmmm& o t>/h£ < t£^tzm&*mmi&7 x- 

5 . ft 2fc£>i5fflSfl 1 mm.<D7J - H Ay ^M^tC*3^T, 

6 . m&ommfs i jsie«o7 w - ^^y^mm^mz^x. 
mmm'i£7 i-xoi^i^xf7 ^tbwtfetstifzmftmitmmmz 

Mtl?%7>Ty7°&m^%Z\t*ftmtT&7 4-} i rtv?mWJ5&o 

m^-r s y 7°%m z. & n t t-r z> 7 * - h a y ^ fwf&#8j. 

8. naU^AU-^O^^^ii^^x-Xt»R^7x-Xi^7x- 

x©3§*»k:##ju ftn.wmmizMwmfimmm^wBTz&vizmwttm.iz 
mftm**&Tttmftn>v*rtv-MW&ft774-\*rty7MwmmT~&-2T. 

nfL^mmmm^mfR^7^-x<Dmi^mj^tvxmu^7^-x^<D 
womx.*n : Dmi<D7^-xwmffit, 

mBm^7x.-xiz^xmmm^mm^m^r^^<D^^j^n^'-m 
mmw^^muuM7 x.-X(Dm^^tvxmu^7 ^-x^<DmK>mx 
&n?m2<D7 3i-xwmffl£. 

wiftw&7 x.-xiz&\,*x?&&fe2nrc&uizmmisTcm&*ffiu&'fe7 x 

- XO H^Nf «h L T MfB£5£ 7 x - X^ 0 & * 5 Jg 3 <£> 7 x - X3J& 
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mtm^y^-x\z^xmmm^mmm^m\z^^^^m^m^mmmz 
mm^y^-x\z^xmmm^mm\z^^^>mi¥m^mmmzmti 

mmm i <Dy^-xmmmt. m^mtummtommzm^xn^m^ 
^ntczt^m%^vrcm^m$^mmy^-x<Dmt^m^tr^zt^wmtT 

i o. m$t<Dm®m 8 mmm.<Dy j-vrtypm'mmmz&^x* 

m>*\ titsnt£m&& mz&& y^-x^m^m^t-r^zh^mt-r^y^ 

1 1. m^omm^smtEmfDy^-^^y^pmmm^z^x, 
mum2(Dy x-xsmg&te, mu^y x.-x\z&^xm&<Dmmmfr*>m. 
%.m. \z m? z> * x&mmx $> z> mmm o m m ©^smu & . nitm t mmm t <om 
masmwmtomtmz&^x^nis* BYWvr^mmm,omm^mm^^m. 

zt&ftmfrzyj — FrtvzfflfflmWo 

WI5fg3©7x--X«J«ISBtt» MIBJRm7x-X^M^^e>, 

nrcmmmm^m^ vrz.m^mm^y x.—x<DmmA t-r & z t 
rzyj- ha*7 y mwmmo 

1 3. m&ommmsmzmvyj-Frtyyffl'fflmwiz&^x, 

1 4. m#<Dffim$&8mzwi<Dy 4-\zrtyyffl'fflmw\z$>^x* 
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